Design, synthesis, anti-HIV activities, and metabolic stabilities of alkenyldiarylmethane (ADAM) non-nucleoside reverse transcriptase inhibitors.
The alkenyldiarylmethane (ADAM) HIV-1 non-nucleoside reverse transcriptase inhibitors (NNRTIs) are effective anti-HIV agents in cell culture. However, the potential clinical utility of the ADAMs is expected to be limited by the presence of methyl ester moieties that are likely to be metabolized by nonspecific esterases in blood plasma to biologically inactive carboxylic acid derivatives. The present investigation was therefore undertaken to investigate the anti-HIV activities of the ADAMs versus HIV-1(IIIB) and HIV-2(ROD) in MT-4 cells and the stabilities of the biologically active ADAMs in rat plasma. The ADAMs displayed a wide range of metabolic stabilities in rat plasma, with half-lives ranging from 0.9 to 76.6 min. A wide assortment of structural modifications was tolerated, with 18 of the 32 compounds tested displaying EC(50) values between 0.3 and 3.7 microM versus HIV-1(IIIB) in MT-4 cells, 3 compounds in the EC(50) = 13.2-35.4 microM range, and the remaining compounds inactive. Consistent with the mechanism of action of the ADAMs as NNRTIs, they were inactive or displayed comparatively low activity versus HIV-2(ROD). The replacement of the two aromatic methyl ester substituents in one of the most active ADAMs (EC(50) = 0.6 microM) with two methyl thioester groups resulted in an increase in plasma half-life from 5.8 to 55.3 min, while maintaining the antiviral potency at the EC(50) = 1.8 microM level. At the same time, the bis(thioester) modification was less cytotoxic to uninfected MT-4 cells, with a CC(50) of >224 microM versus 160 microM for the parent compound.